Electron bifurcation mechanism and homoacetogenesis explain product yields in mixed culture anaerobic fermentations by Regueira López, Alberte et al.
Electron bifurcation mechanism and 
homoacetogenesis explain product yields in 
mixed culture anaerobic fermentations
A. Regueira, R. González-Cabaleiro, D. Ofiteru, J. 
Rodríguez, J. M. Lema
Departament of Chemical Engineering
Universidade de Santiago de Compostela
















































model results (lines) experimental results (bars)
Model results: González-Cabaleiro et al. (2015). PLoS ONE
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𝑖=𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑠
𝜗𝑁𝐴𝐷𝐻,𝑖 · 𝑦𝑖 = 0
Stoichiometric coeffs. Experimental yields











































FLAVOPROTEIN CONTAINING ENZYME COMPLEX
280 mV
-10 mV ca. -500 mV
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Experimental values Predicted values from network
Temudo et al. (2007). Biotechnol. Bioeng.
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Homoacetogenesis is exergonic in fermentations
• Reduced Ferredoxin does not yield H2
• Could be oxidized in highly endergonic reactions in the 
anabolic process.
• Could participate in other catabolic reactions as electron 
donor instead of NADH
4H2 + 2HCO3
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Experimental values With EB and HA
Temudo et al. (2007). Biotechnol. Bioeng.
𝟒𝐇𝟐 + 𝟐𝐇𝐂𝐎𝟑
− + 𝐇+ → 𝐀𝐜𝐞𝐭𝐚𝐭𝐞 + 𝟒𝐇𝟐𝐎




possibly occur and explain the
H2 and CO2 yields observed
• The new network will help to
improve model predictions
and bioprocess design.
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